CLAIMS 



1 . A media device for high density data storage on a media, wherein an atomic probe tip is adapted 
to write, erase, or rewrite data on the media or read data from the media. 

2 . The media device of claim 1 , wherein the atomic probe tip is brought in contact or near contact with 
the media to write, erase, or rewrite data on the media, or to read data from the media. 

3. A media device for high density data storage, comprising: 

a media; 

an overcoat connected with the media, the overcoat comprising a conductor; and 
wherein data is written-to, erased from, or rewritten to the media through the overcoat by 
an atomic probe tip. 

4. The media device of claim 3, wherein data is read from the media by the atomic probe tip. 

5. The media device of claim 4, wherein the media is a phase change media. 

6. The media device of claim 4, including a lubricant coupled with the overcoat. 
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7. The media device of claim 4, including an undercoat coupled with the media. 

8. The media device of claim 4, including a substrate coupled with the media. 

9. The media device of claim 4, wherein the overcoat has a hardness that is greater than a hardness 
of the media. 

10. The media device of claim 4, wherein the overcoat is softer than the atomic probe tip. 

1 1 . The media device of claim 10, wherein the overcoat is comprised of carbon. 

12. The media device of claim 11, wherein the overcoat is doped with nitrogen. 

13. The media device of claim 10, wherein the overcoat is comprised of titanium nitride. 

14. The media device of claim 6, wherein the undercoat is a conductor. 

15. The media device of claim 1 4, wherein the undercoat is comprised of one or more of tungsten, 
platinum, gold, aluminum and copper. 
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16. The media device of claim 6, wherein the undercoat is an insulator. 

17. The media device of claim 16, wherein the undercoat is comprised of one of nitride and oxide. 

1 8 . The media device of claim 4, wherein when a positive current is applied by the atomic probe tip 
to the media, a charge is stored on the media. 

1 9. The media device of claim 1 8, wherein when a negative current is applied by the atomic probe tip 
to the media, the charge is released from the media. 

20. The media device of claim 4, wherein when a temperature of a portion of the media is increased 
from an ambient temperature to a first temperature by interaction of the atomic probe tip with the portion 
and subsequently decreased to the ambient temperature by removing interaction of the atomic probe tip 
with the portion, the resistivity of the portion changes from a first resistivity to a second resistivity. 

2 1 . The media device of claim 20, wherein when a temperature of the portion is increased from the 
ambient temperature to a third temperature by interaction of the atomic probe tip with the portion and 
subsequently decreased to the ambient temperature by removing interaction of the probe tip with the 
portion, the resistivity of the portion changes from the second resistivity to approximately the first resistivity. 
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22. A method of storing data in a media device for high density data storage on a media, comprising: 

passing a current from an atomic probe tip through a portion of the media. 

23. The method of claim 22, wherein the media is a phase change media. 

24. The method of claim 22, wherein when a positive current is passed through the portion of the media 
a charge is stored in the portion of the media. 

25 . The method of claim 24, wherein when a negative current is passed through the portion of the 
media the charge is released from the portion of the media. 

26. The method of claim 22, wherein when a first current is passed from the atomic probe tip through 
the portion of the media, a temperature of the portion of the media increases from a first temperature to a 
second temperature. 

27. The method of claim 26, wherein when the first current is removed from the portion of the media, 
the temperature of the portion of the media begins to decrease from the second temperature to an ambient 
temperature. 

28. The method of claim 27, wherein the second temperature is at or between 170 °C-200 °C. 
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29. The method of claim 27, wherein when a second current is passed from the atomic probe tip 
through the portion of the media, the temperature of the portion of the media increases from the ambient 
temperature to a third temperature 

30. The method of claim 29, wherein when the second current is removed from the portion of the 
media, the temperature of the portion of the media begins to decrease from the third temperature to the 
ambient temperature. 

31. The method of claim 29, wherein the third temperature is at least 600 °C. 

32. The method of claim 30, wherein when the temperature of the portion of the media is at a first 
temperature, the portion of the media has a first resistivity. 

33. The method of claim 32, wherein the first temperature is ambient temperature. 

34. The method of claim 32, wherein when the temperature of the portion of the media decreases from 
the second temperature to an ambient temperature, a resistivity of a portion of a media is a second 
resistivity. 
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3 5 . The method of claim 34, wherein when a temperature of the portion of the media decreases from 

the third temperature to an ambient temperature, a resistivity of a portion of a media is a third resistivity. 

36. A media device for high density data storage, comprising: 

a substrate; 

a media coupled with the substrate; 

an overcoat coupled with the media, the overcoat comprising a conductor; 
wherein data is written to, erased from, or rewritten to the media through the overcoat by 
an atomic probe tip. 

37. The media device of claim 36, wherein data is read from the media by the atomic probe. 

38. The media device of claim 37, wherein the hardness of the overcoat is greater than the hardness 
of the media. 

39. The media device of claim 37, wherein the hardness of the overcoat is less than the hardness of the 
atomic probe tip. . . 

40. The media device of claim 36, including a lubricant. 
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41. A method of erasing data in a media device for high density data storage on a media, comprising: 

passing a current through the media from an atomic probe tip such that a temperature of 
the media changes from a first temperature to a second temperature that is greater than the first 
temperature; and 

removing the current from the media so that the temperature of the media changes from the 
second temperature to an ambient temperature that is lower than the second temperature. 

42. The method of claim 41 , wherein: 

the media has a first resistivity when the temperature of the media is the first temperature; 
the media has a second resistivity when the temperature changes from the second 
temperature to ambient temperature; and 

the second resistivity is greater than the first resistivity. 

43. The method of claim 41 , further comprising: 

passing a second current through the media from an atomic probe tip such that a 
temperature of the media changes from ambient temperature to a third temperature that is greater than the 
ambient temperature; and 

removing the current from the media so that the temperature of the media changes from the 
third temperature to the ambient temperature. 
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44. The method of claim 43, wherein the media has a third resistivity when the temperature of the media 
changes from the third temperature to the ambient temperature. 

45. The method of claim 43, wherein: 

the second temperature is at or between 170 °C and 200 °C; and 
the third temperature is at or. above 600 °C. 

46 . A method of recording data in a media device for high density data storage on a media, comprising: 

passing a current through the media from an atomic probe tip such that a temperature of 
the media changes from a first temperature to a second temperature that is greater than the first 
temperature; and 

removing the current from the media so that the temperature of the media changes from the 
second temperature to a third temperature that is lower than the second temperature. 

47. A method of recording data in a media device for high density data storage on a media, comprising: 

passing a current through the media from an atomic probe tip such that a temperature of 
the media changes from ambient temperature to a second temperature that is greater than ambient 
temperature; and 

removing the current from the media so that the temperature of the media changes from the 
second temperature to ambient temperature. 

i 
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48. The method of claim 47, wherein the second temperature is at or between 170 °Cand200 °C. 



49. The method of claim 47, wherein recorded data is erased by passing a current through the media 
from an atomic probe such that the media changes temperature to a third temperature higher than the 
second temperature and by further removing the current through the media such that the media returns to 
ambient temperature. 

50. The method of claim 49, wherein the third temperature is at or above 600 °C. 

51. A method of recording data in a media device for high density data storage on a media, comprising: 

passing a current through the media from an atomic probe tip such that a temperature of 
the media from ambient temperature to a temperature that is greater than ambient temperature, but lower 
than a threshold temperature; and 

removing the current from the media so that the media returns to ambient temperature. 

52. The method of claim 5 1 , wherein recorded data is erased bypassing a current through the media 
from an atomic probe such that the temperature of the media changes to at or beyond a threshold 
temperature, and by further removing the current so that the temperature of the media returns to ambient 
temperature. 
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53 . A method of erasing data in a media device for high density data storage on a media, comprising: 

passing a current from an atomic probe tip through a crystalline bit on the media so that the 
crystalline bit increases in temperature; 

removing the current from the from the crystalline bit so that as the temperature of the 
crystalline bit decreases, the crystalline bit becomes an amorphous bit. 

54. A method of recording data in a media device for high density data storage on a phase change 
media, comprising: 

passing a current from an atomic probe tip through an amorphous portion of the phase 
change media so that a temperature of the amorphous portion increases; 

removing the current from the amorphous portion so that as the temperature of the 
amorphous portion decrease, the amorphous portion becomes a crystalline bit. 

55. The method of claim 54, wherein recorded data is erased by passing a current from the atomic 
probe tip through the crystalline bit such that the temperature of the crystalline bit increases to or beyond 
a threshold temperature, and by further removing the current so that as the temperature of the media returns 
to ambient temperature, the crystalline bit becomes an amorphous bit. 

56. A method of storing data in a media device for high density data storage on a media, comprising: 

passing a current from an atomic probe tip through the media; 
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removing the current from the media; 

wherein a resistivity of a portion of the media through which the current passes changes 
relative to a temperature at which the portion of the media is heated by the current. 

57. The method of claim 56, wherein the portion can have multiple resistivity measurements, thereby 
allowing the media to store analog data. 

5 8 . The method of claim 56, wherein the portion can have one of two resistivity measurements, thereby 
allowing the media to store digital data. 
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